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National Center for Education Statistics

The National Center for Education Statistics (NCES) fulfills a congressional
mandate to collect and report “statistics and information showing the con-
dition and progress of education in the United States and other nations in
order to promote and accelerate the improvement of American education.”

EDUCATION STATISTICS QUARTERLY

Purpose and goals

At NCES, we are convinced that good data lead to good decisions about
education. The Education Statistics Quarterly is part of an overall effort to
make reliable data more accessible. Goals include providing a quick way to

m  identify information of interest;
m review key facts, figures, and summary information; and

m  obtain references to detailed data and analyses.

Content

The Quarterly gives a comprehensive overview of work done across all
parts of NCES. Each issue includes short publications, summaries, and
descriptions that cover all NCES publications and data products released
during a 3-month period. To further stimulate ideas and discussion, each
issue also incorporates

= amessage from NCES on an important and timely subject in
education statistics; and

m  afeatured topic of enduring importance with invited commentary.

A complete annual index of NCES publications appears in the Winter issue
(published each January). Publications in the Quarterly have been technically
reviewed for content and statistical accuracy.

General note about the data and interpretations

Many NCES publications present data that are based nonsampling errors. In the design, conduct, and

on representative samples and thus are subject to data processing of NCES surveys, efforts are made to
sampling variability. In these cases, tests for statistical minimize the effects of nonsampling errors, such as
significance take both the study design and the number item nonresponse, measurement error, data processing
of comparisons into account. NCES publications only error, and other systematic error.

discuss differences that are significant at the 95 percent

confidence level or higher. Because of variations in For complete technical details about data and meth-
study design, differences of roughly the same magnitude odology, including sample sizes, response rates, and

can be statistically significant in some cases but not in other indicators of survey quality, we encourage readers
others. In addition, results from surveys are subject to to examine the detailed reports referenced in each article.
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Peggy G. Carr, Associate Commissioner, Assessment Division

A Decade of Student Achievement:
State and National Profiles of Performance

For more than 30 years, the National Assessment of Educational Progress (NAEP) has
documented the achievement of America’s students. This year, NAEP will provide a
comprehensive profile of what students who were assessed in 2000 know and can do in
the key subjects of reading, mathematics, and science. National reading results at grade 4

were published in April. National science results at grades 4, 8, and 12, as well as state-
level science results at grades 4 and 8, will be published in November. Featured in this
issue of the Education Statistics Quarterly are mathematics results that were published in
August (national results at grades 4, 8, and 12 and state-level results at grades 4 and 8).
Reports of the 2000 results include comparisons with results from assessments conducted
during the 1990s.

The release of the 2000 results highlights two noteworthy points. First, the 2000 results
mark the first decade of NAEPs unique contribution to the body of information on
student academic performance at the state level. This is an accomplishment that many
thought unachievable when 1988 legislation first authorized state NAEP on a trial basis.
(The same legislation established the National Assessment Governing Board—NAGB—
to set policy for both state and national NAEP) The second point is a more substantive
one, which has emerged from the results themselves. Over the past decade, differential
progress has been made by students in the key subjects of reading and mathematics.

State NAEP Proves Its Value

At the end of its first decade, state NAEP—no longer considered a “trial” since 1996—

is doing well as the nation’s only ongoing independent measure of student achievement
at the state level in the key subjects of reading, writing, mathematics, and science. State
NAERP is the only assessment that allows states to compare their students’ performance to
that of students in other states using a common assessment instrument. This capability
has made state NAEP a valuable commodity for the state education policy, research, and
assessment communities.

m  Every state and jurisdiction, with the exception of one, has participated in at least
one of the state assessments.

= An average of 40 states and jurisdictions volunteer to participate in each state
assessment cycle.

= As many as 15,800 schools and about 400,000 students volunteer to participate in
the now typical two-subject, two-grade state assessment program.

m  As NAGB has laid new ground for more contemporary content frameworks to
guide development of the NAEP assessments, both the state and national assess-
ments have become progressively more challenging in the knowledge, skills, and
abilities that they assess as well as in their assessment specifications (e.g., the
number of multiple-choice items has been reduced, while the number of con-
structed-response items has been increased).
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NAEP Results Show More Improvement in Mathematics
Than in Reading

NAEP national and state-level results show that students across the nation are making
marked progress in mathematics but very little progress in reading. In general, national
reading scores have remained about the same since 1992 except for a small increase for
eighth-graders between 1992 and 1998, when the most recent eighth-grade reading
assessment was conducted. Consistent with these national results, the results of state-level
reading assessments at grade 4 show that relatively few states had significant score in-
creases or declines between 1992 and 1998. Mathematics results, on the other hand, have
shown progress over the past decade for nearly every subgroup of the population and
across almost all states and jurisdictions that participated in the assessments. Over the past
decade, Whites, Blacks, Hispanics, males, females, and students in the fourth, eighth, and
twelfth grades have all shown increases in their mathematics scores. Improvement has also
occurred at all percentiles. Thus, although the achievement gap in mathematics between
Whites and minorities has not changed over the past decade, students scoring in the two
lowest percentiles (the 10th and 25th), in which minorities are disproportionately repre-
sented, have shown score increases since 1990 at all three grades. Out of the 36 states and
jurisdictions that participated in both 2000 and the first state assessment at grade 4 in
1992, 26 showed increases from 1992. At grade 8, of the 31 states and jurisdictions that
participated in both 2000 and the first state assessment in 1990, 27 showed increases over
the decade. The achievement level results in reading and mathematics—that is, the
percentages of students attaining the Basic, Proficient, and Advanced levels adopted by
NAGB—showed similar patterns.

Thus, the data described in this issue of the Quarterly are a fitting example of the substan-
tive value of a decade of measuring student achievement. As intended when NAEP was
first mandated, the NAEP 2000 Mathematics Assessment provides an excellent basis for
dialogue among curriculum experts and practitioners concerning “what students know
and can do.”
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FeaTUrRED Toric: NAEP 2000

MATHEMATICS ASSESSMENT

The Nation’s Report Card: Mathematics 2000
James S. Braswell, Anthony D. Lutkus, Wendy S. Grigg, Shari L. Santapau,

Brenda Tay-Lim, and Matthew Johnson

Invited Commentary: Policy Implications of Findings From The Nation’s

Report Card: Mathematics 2000

Debra Paulson, Eighth-Grade Mathematics Teacher, Dr. Manuel Hornedo
Middle School, El Paso, Texas, and Member, National Assessment Governing

Board (NAGB) ........cocoeeeeeieiieciicennn

The Nation’s Report Card: Mathematics 2000

James S. Braswell, Anthony D. Lutkus, Wendy S. Grigg, Shari L. Santapau,

Brenda Tay-Lim, and Matthew Johnson

Introduction

The National Assessment of Educational Progress (NAEP)
is the nation’s only ongoing representative sample survey of
student achievement in core subject areas. Authorized by
Congress and administered by the National Center for
Education Statistics (NCES) in the U.S. Department of
Education, NAEP regularly reports to the public on the
educational progress of students in grades 4, 8, and 12.

In 2000, NAEP conducted a national mathematics assess-
ment of fourth-, eighth-, and twelfth-grade students. State-
level results were also collected at the fourth and eighth
grades within participating states and jurisdictions. This
article presents highlights from the NAEP 2000 Mathemat-
ics Assessment for the nation and the states. Results in 2000
are compared to results in 1990, 1992, and 1996. Following
the performance results are several sample questions and
student responses typical of those from recent NAEP
mathematics assessments.

Students’ performance on the assessment is described in
terms of average scores on a 0-500 scale and in terms of the
percentages of students attaining three achievement levels:
Basic, Proficient, and Advanced. The achievement levels are

This article was excerpted from The Nation’s Report Card: Mathematics Highlights 2000. The sample survey data are from the National Assessment of
Educational Progress (NAEP) 1990, 1992, 1996, and 2000 Mathematics Assessments.

performance standards adopted by the National Assessment
Governing Board (NAGB) as part of its statutory responsi-
bilities. The achievement levels are collective judgments of
what students should know and be able to do:

m  Basic denotes partial mastery of prerequisite knowl-
edge and skills that are fundamental for proficient
work at each grade.

= Proficient represents solid academic performance for
each grade assessed. Students reaching this level have
demonstrated competency over challenging subject
matter, including subject-matter knowledge, applica-
tion of such knowledge to real-world situations, and
analytical skills appropriate to the subject matter.

m  Advanced signifies superior performance.

As provided by law, the Acting Commissioner of Education
Statistics, upon review of a congressionally mandated
evaluation of NAEP, determined that the achievement levels
are to be considered developmental and should be inter-
preted and used with caution. However, both the Acting
Commissioner and NAGB believe these performance
standards are useful for understanding trends in student
achievement. They have been widely used by national and
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state officials, including the National Education Goals
Panel, as a common yardstick of academic performance.

In addition to providing average scores and achievement
level performance at the national and state levels, this
article includes national results for selected subgroups of
students as well as a discussion of home and school con-
texts for mathematics performance. However, this article
does not include results for a second sample of students
assessed at both the national and state levels—one in which
testing accommodations were provided to students with
special needs (i.e., students with disabilities or students
with limited English proficiency). For results that include
the performance of special-needs students who were
assessed with accommodations, see the complete report,
The Nation’ Report Card: Mathematics 2000. Such results
were omitted from the highlights presented in this article in
order to allow comparisons with past assessment results,
which did not include accommodated students.

Featured Topic: NAEP 2000 Mathematics Assessment

Major Findings for the Nation

National results are for students attending both public and
nonpublic schools.

National average scores

Results for the NAEP 2000 Mathematics Assessment show
overall gains in fourth-, eighth-, and twelfth-graders’
national average scores since 1990, the first year in which
the current mathematics assessment was administered
(figure A). Fourth- and eighth-graders made steady
progress, with higher average scores in 2000 than in 1996,
1992, or 1990. However, this was not the case for twelfth-
graders. Although twelfth-graders’ average score was higher
in 2000 than in 1990, it was lower in 2000 than in 1996.

National achievement level results

The percentages of fourth- and eighth-graders at or above
Basic and at or above Proficient increased across the decade,
reaching their highest levels in both grades in 2000 (figure B).

Figure A.—Average mathematics scores, grades 4, 8, and 12: 1990-2000
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*Significantly different from 2000.

NOTE:The average scores are based on the NAEP mathematics scale, which ranges from 0 to 500.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress
(NAEP), 1990, 1992, 1996, and 2000 Mathematics Assessments. (Previously published on p. 1 of The

Nation’s Report Card: Mathematics Highlights 2000.)
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The Nation’s Report Card: Mathematics 2000

Figure B.—Percentage of students within and at or above the mathematics achievement levels, grades 4, 8, and 12: 1990-2000

Grade 4 Advanced _1%* 2%* 2% 3%
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1 0% 0/, %
0% [ At or above
Proficient
Basic
At or above
Below Basic sl
1990 1992 1996 2000
Grade 8 Advanced 3%* 4% 5%
Proficient
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Grade 12 Advanced 1%
Proficient At or above
15% Proficient
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At or above
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*Significantly different from 2000.

NOTE: Percentages within each mathematics achievement level range may not add to 100, or to the exact percentages at or above achieve-
ment levels, because of rounding. Basic denotes partial mastery of prerequisite knowledge and skills that are fundamental for proficient work
at each grade. Proficient represents solid academic performance for each grade assessed. Students reaching this level have demonstrated
competency over challenging subject matter,including subject-matter knowledge, application of such knowledge to real-world situations,
and analytical skills appropriate to the subject matter. Advanced signifies superior performance.

HOW TO READ THIS FIGURE:

+ Theitalicized percentages to the right of the shaded bars represent the percentages of students at or above Basic and Proficient.

+ The percentages in the shaded bars represent the percentages of students within each achievement level.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1990, 1992, 1996, and 2000 Mathematics
Assessments. (Previously published on p.2 of The Nation’s Report Card: Mathematics Highlights 2000.)
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At grade 12, the results are mixed. From 1996 to 2000, Major Findings for the States and Other
there was a decrease in the percentage at or above Basic. Jurisdictions

However, the percentage of twelfth-graders at or above both In addition to national results on students’ mathematics
Basic and Proficient was higher in 2000 than in 1990. performance, the 2000 assessment collected performance

data for fourth- and eighth-graders who attended public

National average scores at different percentiles schools in states and other jurisdictions that volunteered to

The gains in average mathematics scores at all three grades participate. State-level data have been collected since 1992
since 1990 are reflected in students’ performance across the at grade 4 and since 1990 at grade 8. In 2000, 40 states and
score distribution. Lower-, middle-, and higher-performing 6 other jurisdictions participated at grade 4, and 39 states
students had higher scores in 2000 than in 1990 (figure C). and 5 other jurisdictions participated at grade 8. The results
This finding is the result of analyzing scores at percentiles— of the state assessment are only for students attending

or points across the score distribution—on the NAEP public schools.

mathematics scale.

State average scores

The score increases seen since 1990 for fourth-, eighth-, and Of the 36 states and jurisdictions that participated in both

twelfth-graders were evident across the score distribution 2000 and the first state assessment at grade 4 in 1992, 26
(at the 10th, 25th, 50th, 75th, and 90th percentiles). had higher average scores in 2000 than in 1992. Of the 31

However, the decline at grade 12 since 1996 occurred at the states and jurisdictions that participated in both 2000 and

lower and middle points of the distribution (at the 10th, the first state assessment at grade 8 in 1990, 27 had higher
25th, and 50th percentiles). average scores in 2000 than in 1990.

Figure C.—Average mathematics scores by percentile, grades 4, 8,and 12: 1990-2000
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*Significantly different from 2000.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1990, 1992, 1996, and 2000 Mathematics Assessments. (Previously published
on p.3 of The Nation’s Report Card: Mathematics Highlights 2000.)

10 NATIONAL CENTER FOR EDUCATION STATISTICS



In 2000, no state scored higher at grade 4 than these nine:
Connecticut, Indiana, Iowa, Kansas, Massachusetts, Minne-
sota, North Carolina, Texas, and Vermont. Figure D shows
states’ and other jurisdictions’ 2000 average score perfor-
mance in comparison to the national average score for
public schools. Of the 46 states and jurisdictions that
participated in the 2000 assessment at grade 4, 14 had
scores that were higher than the national average score,

14 had scores that were not different from the national
average, and 18 had scores that were lower than the
national average.

In 2000, no state scored higher at grade 8 than these three:
Kansas, Minnesota, and Montana. Figure E shows that of
the 44 states and other jurisdictions that participated in the
2000 assessment at grade 8, 16 had scores that were higher
than the national average score, 13 had scores that were not
different from the national average, and 15 had scores that
were lower than the national average.

State achievement level results

At grade 4, 4 states and other jurisdictions had higher
percentages of students at or above Proficient than did the
nation, 23 had percentages that were not different from the
percentage for the nation, and 19 had percentages that were
lower than that for the nation. At grade 8, 13 states and

The Nation’s Report Card: Mathematics 2000

other jurisdictions had higher percentages of students at or
above Proficient than did the nation, 12 had percentages that
were not different from the percentage for the nation, and
19 had percentages that were lower than that for the nation.

National Results for Student Subgroups

In addition to presenting information about all students’
performance, NAEP also looks at the achievement of
various subgroups of students. The performance of various
racial/ethnic subgroups and of males and females reveals
how these students did in comparison to each other in the
year 2000 and whether they progressed over the past
decade. While the complete report describes the perfor-
mance of student subgroups at both the state and national
levels, the highlights in this article are for the nation only.

When reading these results, it is important to keep in mind
that there is no simple, causal relationship between mem-
bership in a subgroup and mathematics achievement. A
complex mix of educational and socioeconomic factors may
interact to affect student performance.

Average scores for different racial/ethnic subgroups

Of the five racial/ethnic subgroups of students identified in
the 2000 mathematics assessment, three—White, Black, and
Hispanic—had average scores that showed overall gains

Figure D.—State versus national average mathematics scores, grade 4 public schools: 2000

- State has higher average scale score
than nation.

State has average scale score that
is not significantly different from
nation.

State has lower average scale score
than nation.

< i -
State did not meet the minimum

participation rate guidelines.

State did not participate in the NAEP
2000 Mathematics State Assessment.

NOTE: Caution should be exercised when
interpreting comparisons among states and
other jurisdictions. NAEP performance
estimates are not adjusted to account for
the socioeconomic, demographic, or
geographic differences among states and
jurisdictions.

DDESS: Department of Defense Domestic Dependent Elementary and Secondary Schools. DoDDS: Department of Defense Dependents Schools (Overseas).

NOTE: National results are based on the national sample, not on aggregated state assessment samples.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2000 Mathematics Assessment. (Previously published as figure A on p.4 of The

Nation’s Report Card: Mathematics Highlights 2000.)
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Figure E.—State versus national average mathematics scores, grade 8 public schools: 2000

ND

e,
100000

ol eV Y%

- State has higher average scale score
than nation.

State has average scale score that
is not significantly different from
nation.

State has lower average scale score
than nation.

State did not meet the minimum

participation rate guidelines.

@ State did not participate in the NAEP
2000 Mathematics State Assessment.

NOTE: Caution should be exercised when
interpreting comparisons among states and
other jurisdictions. NAEP performance
estimates are not adjusted to account

for the socioeconomic, demographic, or
geographic differences among states and
jurisdictions.

DDESS: Department of Defense Domestic Dependent Elementary and Secondary Schools. DoDDS: Department of Defense Dependents Schools (Overseas).
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SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2000 Mathematics Assessment. (Previously published as figure B on p.5 of The

Nation’s Report Card: Mathematics Highlights 2000.)

since 1990. While White students were the only subgroup
whose average scores were higher in 2000 than in 1990 at
all three grades, Black and Hispanic students’ average scores
were higher than in 1990 at grades 4 and 8.

Comparing performance across the subgroups of students in
2000 shows that White and Asian/Pacific Islander students
scored higher, on average, than Black, Hispanic, and Ameri-
can Indian students at grades 8 and 12. Asian/Pacific Islander
students scored higher than White students at grade 12.

Trends in average score gaps between selected racial/
ethnic subgroups

Across the assessments from 1990 to 2000, the score gaps
between White and Black students and between White and
Hispanic students were large at every grade. There was no
evidence in the 2000 assessment of any narrowing of the
racial/ethnic group score gaps since 1990.

Achievement level results for different racial/ethnic
subgroups

The mathematics achievement of students in the racial/
ethnic subgroups was similar to their average score perfor-
mance—while there were improvements over the past 10
years, not all groups improved at all grades. At grade 4,
higher percentages of White, Black, Hispanic, and American

Indian students performed at or above the Proficient level in
2000 than in 1990. There were also higher percentages of
White, Black, and Hispanic students at or above the Basic
level in 2000 than in 1990 or 1992.

At grade 8, more White and Hispanic 